This preferences to prevent environmental damage. An interesting aspect in our study is the ability to investigate environmental preferences over time. The results show strong differences over time. Finally, using disaggregated data for Spanish regions, we also find significant regional differences.
I. INTRODUCTION
There is a wide range of studies that have valued environmental preferences. Interest in environmental attitudes began in the early 1970s (Bord and O'Connor 1997) . The preferences for protecting environmental goods has been a controversial issue in the last few years. The majority of those studies focused on specific and limited environmental goods or areas (Whitehead 1991 , Stevens et al. 1994 , Danielson et al. 1995 , Cameron and Englin 1997 , Blomquist and Whitehead 1998 , Carlsson and Johansson-Stenman 2000 , Popp 2000 , Bulte et al. 2004 , Dupont 2004 ).
Thus, it is difficult to find contributions related to a country or a group of countries and considering an environmental damage perspective as a whole (Engel and Pötchske 1998 , Witzke and Urfei 2001 , Israel and Levinson 2004 . They furthermore have the disadvantage of an excessive simplification, because individuals are asked about the environment in general. As Witzke and Urfei (2001, p. 208) pointed out, this is likely to bias downwards environmental preferences, because people did not know what they should pay for. However, with a general perspective, embedding effects which are usually linked to specific environmental commodities, can be avoided (Diamond and Hausman 1994) .
It is a promising line to consider empirically citizens' environmental preferences and search for factors that shape it. Relatively new surveys such as the World Values Surveys or the European Values Survey allow to find a proxy for and thus to check the impact on environmental attitudes. This attempt is in line with the growing inclination among economists to use surveys (see, e.g., Knack and Keefer 1997 , for social capital studies, or Frey and Stutzer 2002, who intensively investigated happiness, or Torgler 2005 , focusing on tax morale). One reason might be that survey research now uses more sophisticated statistical techniques and designs compared to early years. Furthermore, a main advantage is that surveys include many control variables. We will take advantage of it and use a rich set of independent variables to investigate in detail what shapes individuals' environmental values in Spain. Another main advantage in this study is to work with several datasets collected at three different points in time, which allows us to observe trends over time and thus assess the robustness of our results.
A clear advantage of national studies in this field is the possibility to design country-level environmental initiatives. It also allows to go from a general perspective to a local one, assuming that regional information is available. Such an approach would allow, for example, to design optimal fiscal decentralization policies (Shapiro 1996) 1 .
A cross country and cultural comparison with a single item measure as the one used as dependent variable in this paper can pose some problems, as values are not free from cultural or institutional influences. Focusing on one country, Spain, and thus conducting a country case study helps to reduce such problems.
Before considering the findings in detail, Section II of the paper first introduces the way individuals' environmental attitudes are defined, provides information about the World Values Surveys and the European Values Survey, introduces the model, and presents our hypotheses. In Section III we present the empirical findings, and Section IV finishes with some concluding remarks.
1 It has been argued that if there is heterogeneity among jurisdictions, centralization is suboptimal (Peltzman and Tideman 1972, Oates and Schwab 1996) . This is because strong differences in preferences among governments could lead to important efficiency losses for some jurisdictions (Burtraw and Porter 1991, Dinan et al. 1999 ).
II. THEORETICAL APPROACH AND TESTABLE PREDICTIONS

Data
The data used in the present study are taken from the World Values Survey (WVS, years 1990 (WVS, years , 1995 (WVS, years , 2000 and the 1999 European Values Survey (EVS) 2 . The World
Values Survey is a worldwide investigation of socio-cultural and political change, based on representative national samples. It was first carried out in 1981-83, and subsequently in 1990-91, 1995-96 and 1999-2001 . Data from these surveys are made publicly available for use by researchers interested in how views change with time. However, economists have just started to work with the WVS/EVS. To assess environmental attitudes of individuals in Spain we use the following question from these data sets throughout the whole paper:
I would agree to an increase in taxes if the extra money were used to prevent environmental damage (0=strongly disagree, 3=strongly agree)
Although we do not conduct a contingent valuation study (CV), the question offers the chance to investigate environmental preferences. However, the question is not free of problems. The statement is relatively vague. "Environmental damage" is not clearly specified. Different people may think of different kinds of environmental damages. The level of improvement and the degree of tax increase are not clarified either. So people are not aware of how much they have to pay 3 . The consequences of taxation are not mentioned either. No information is provided to which extent income tax, value added 2 A dummy variable has been included to differentiate between WVS and EVS.
3 It has been shown that the preferences to protect the environment (regarding causes and consequences of environmental damages) depend on the level of information the questionnaire includes (Bulte et al. 2004 ).
tax or other taxes are supposed to increase. Thus, it is not clear who will have the highest tax burden. On the other hand, unspecified payment schemes will increase the variance, but may influence the willingness to contribute (Witzke and Urfei 2001 ). An unspecified statement still helps to measure preferences and values, and to reduce strategic behaviour via influencing the quantity or quality of environmental goodspeople might intentionally indicate false willingness to contribute values in order to match their own preferences (Hidano et al. 2005) . When neither specific goods nor quantitative values are used, the attributes of the environmental goods in questions do not have to be thoroughly explained to be sure that respondents understand and respond with the appropriate willingness to accept an increase in taxes 4 .
We take advantage of the scaled structure using ordered probit estimations rather than establishing a voting or referendum situation with a "yes or no" structure. This allows to consider also intermediate values between strong agreement and disagreement, and therefore to make full use of the data available. Our variable furthermore measures the marginal and not the total willingness to to accept a tax increase. This implies that the change over time is also influenced by the change of governments' environmental activities. Environmental improvements over time may reduce that willingness to be spent to prevent environmental damages, as might the current level of the tax burden. Nevertheless, only a limited number of papers investigate environmental preferences over time, controlling in a multivariate analysis for additional factors.
A critical aspect of surveys is the fact that studies can be biased if they do not cover a representative share of the population. A high response rate is therefore essential. We work with well-known data that cover many countries and have been 6 conducted on a regular basis. These surveys pay especial attention to the representativeness of the data set. Furthermore, the environmental question was only part of a larger survey, which may reduce environmental framing biases. We have the advantage to be able to control for many factors in a multivariate analysis, but also the disadvantage that only a limited number of environmental aspects can be investigated.
However, in a specific environment survey the expressed environmental attitudes might be overstated if the respondent takes the interviewer to be an environmental activist and would feel guilty if stating a low willingness to accept an increase in taxes; such an upward bias should occur less in the database we use (Witzke and Urfei 2001) .
Finally, it can also be discussed whether it is more adequate to use an index instead of a single question to measure environmental values. Many studies that examine environmental attitudes typically measure environmental values using a single item 5 . A single question has the advantage that problems associated with the construction of an index can be avoided. Furthermore, an index might be designed to fit best the theoretical argumentations. As we analyze one specific country, problems based on differences in the interpretation of the question or due to differences in the political institution, which may influence environmental values, do not appear. Working with more than one survey and thus considering different time periods allows to reduce biases due to a "time specific mood".
Model and Hypotheses
In this section we introduce the model and develop the predicted influences of our independent variables. We will pool the available years using time dummy variables 7 and investigate the development over time. Working with several datasets collected at three different points in time allows to observe trends over time and to find robust results. So, the willingness to contribute for preventing environmental damage is specified as follows: ENVAT i measures an individual's attitudes towards preventing environmental damages.
The independent variables considered are shown in Table 1 ; the set of variables included in the estimations is much broader than in several previous studies.
Additionally, we provide the expected sign for each variable.
First of all, we consider a bundle of socio-demographic and economic variables, which have an important influence on preferences for environmental quality. Some factors commonly included in such studies are age 6 and gender (see, for example, Whitehead 1991 , Cameron and Englin 1997 , Blomquist and Whitehead 1998 , Engel and Pötchske 1998 , Witzke and Urfei 2001 , Dupont 2004 , Israel and Levinson 2004 , Hidano et al. 2005 . 6 An alternative specification related to age has been proposed by Popp (2001) , in order to test the existence of weak and strong altruism towards future generations in the context of environmental issues.
In his study, he included the individuals' life expectancy, calculated from their age and the life expectancy using the Statistical Abstract of the United States. cautious, more risk averse and more conservative, but also the reverse effect, as they expect a lower profit from preserving the environment (see Vlosky and Vlosky 1999) .
However, in our study we cannot differentiate between these effects.
GENDER is another specific variable. Experimental and empirical studies have shown gender differences in other aspects such as charitable giving, tax morale, bargaining or household decision making (Brown-Kruse and Hummels 1993 , Nowell and Tinkler 1994 , Andreoni and Vesterlund 2001 , Eckel and Grossman 2001 , Torgler 2005 . It is often argued that traditional gender socialization, cultural norms, the women's roles as caregivers and nurturers, encouragements to be cooperative and feel compassion lead to a higher concern for the maintenance of life and environment. The "traditional" domain of working at home induces a greater likelihood to engage privately in behaviors aiming at the preservation of the environment (for an overview see Hunter et al. 2004) . Women have a tendency to be more concerned with the environment than men. find strong evidence that environmentalism does not begin in adulthood, which contradicts the statement that gender differences arise due to motherhood and child protection. Regardless of age, women show more concern for the environment than men. However, literature reviews in the 80s report that the relationship between environmental attitudes and gender is meager and inconsistent (Van Liere and Dunlap 1980 , Hines, Hungerford and Tomera 1986 -1987 , Mohai 1992 . The meta-review of covering the years 1988 and 1998 reports that out of 13 studies, 9 found that women are significantly more active in pro-environmental behaviors than men, 3 found no statistically significant difference between males and females and one study reports a greater participation of men. Davidson and Freudenburg (1996) , Bord and O'Connor (1997) , Berrens et al. (1997) and , Hunter et al. (2004) found higher values for women, while Cameron and Englin (1997) , Swallow et al. (1994) and Kealy et al. (1990) found the opposite result. Finally, Brown and Taylor (2000) did not find any gender difference.
It can also be criticized that studies relying on self-reports might be biased if women give more socially desirable responses in surveys. However, Zelezny and
Yelverton (2000) report that social desirability is not related to gender. Furthermore, individuals' willingness to accept a tax increase could also be a function of risk attitudes, which was not possible to control for in this study. This would have allowed to gain better insights regarding the variables age, gender, or economic situation, as possible differences between women and men, or between different age groups could rather derive from different risk attitude functions. Controlling for risk aversion may lead to a stronger negative impact of age, as older people are supposed to be more risk averse than younger ones and may lead to a smaller difference between sexes, as according to some authors women are more concerned with the risk a poor environmental quality implies (Stern et al. 1993 , Dupont 2004 ).
Additionally, MARITAL STATUS might influence environmental attitudes as well. Married people are more compliant or more concerned about environmental degradation than others, especially compared to singles, because they are more constrained by their social network and often strongly involved in the community (Tittle 1980) . They furthermore might be more concerned with local environmental problems than singles as the "parent effect" makes them seek their children's future welfare (Dupont 2004) .
The formal EDUCATION is a key variable. As a proxy for this variable we use the age at which individuals completed or will complete their full time education. In particular, the literature has shown that formal education 7 has a significant influence on environmental willingness to contribute (Whitehead 1991 , Danielson et al. 1995 , Blomquist and Whitehead 1998 , Engel and Pötchske 1998 , Popp 2001 , Witzke and Urfei 2001 , Israel and Levinson 2004 , Veisten et al. 2004 . In this respect, it is a general finding that higher levels of education lead to clear preferences for environmental protection.
On the other hand, also informal education matters (Whitehead, 1991 , Blomquist and Whitehead 1998 , Carlsson and Johansson-Stenman 2000 , Hidano et al. 2005 . Wellinformed citizens who know about environmental problems might have stronger environmental attitudes, because they are better aware of the possible damage (Danielson et al. 1995 politics and thus may also be aware of environmental issues and problems which are supposed to lead to a higher willingness to contribute. Compared to other determinants, the aspect of political interest has been widely neglected in the environmental literature.
7 The formal education is usually specified by levels or degrees. It has been alternatively approached by means of the number of years (Blomquist and Whitehead 1998 The economic situation of an individual is a significant aspect too. It can be argued that the protection of the environment or in our case the prevention of environmental damage is not only a public good, but also a normal good. Thus, demand may increase with income (Franzen 2003 Income has in general been considered in the literature (Whitehead 1991 , Stevens et al. 1994 , Blomquist and Whitehead 1998 , Popp 2001 , Witzke and Urfei 2001 , Bulte et al. 2004 , Dupont 2004 , Israel and Levinson 2004 , Veisten et al. 2004 , Hidano et al. 2005 . Usually, a positive relationship between income and environmental preference to contribute has been found. Sometimes, several income categories have been included in the estimations (Israel and Levinson 2004) . This fact can be seen as a way to test the Kutznets´ hypothesis 13 .
An additional variable that approaches and complements the economic situation of individuals is their occupational status (EMPLOYMENT STATUS). Witzke and Urfei (2001) found that some labour groups, such as persons engaged in the household or on maternity leave, had higher environmental preferences. Veisten et al. (2004) showed that unemployed people present, occasionally, lower preferences for environmental protection policies. However, the latter relationship sometimes is neither clear nor significant at all (Engel and Pötchske 1998, Witzke and Urfei 2001) . 13 The so-called Kutznets curve Song 1994, Grossman and Krueger 1995) reflects the relationship between pollution and economic activity. That relationship usually is shown as a not linear function, by means of an inverted U-shaped curve. Even an inverted N-shaped curve has been proposed (Holtz-Eakin and Selden 1995 , Cole et al. 1997 ).
An aspect which has been strongly neglected in the literature is social capital. We also investigate the identification with the state, which may induce a higher cooperation among individuals and a higher preference to preserve a country's environmental conditions. NATIONAL PRIDE 15 can be used as a proxy for national identification. Tyler (2000) argues that in general pride influences people's behavior in groups, organizations and societies. It gives a basis for encouraging cooperative behavior. However, contrary to the trust variables, which have been thoroughly analyzed by social capital researchers, the variable pride has been completely neglected 16 in economics although it is a widespread phenomenon (Boulding 1992) . We predict that a higher level of pride leads to stronger environmental attitudes.
Close to the concept of national identity are individuals' perceptions to which geographic groups they belong first of all. This is an unexplored issue, so we have considered the perceived GEOGRAPHIC GROUP 17 . It is difficult to obtain a clear prediction. Individuals who see themselves as citizens of the world as a whole may have relatively high environmental values, due the fact that in many cases environmental pollution produces high externalities at the world level. On the other hand, individuals strongly attached to the local area are less likely to act as free-riders and have a stronger willingness to reduce environmental damages at the local level and thus a higher willingness to accept higher taxes in order to preserve the environment 18 . As our 15 Question: 'How proud are you to be …….? Scale from 1 to 4'.
16 Torgler and Schneider (2005) find empirically a strong correlation between pride and tax morale.
17 Question: To which of these geographical groups would you say you belong first of all?
18 However, the willingness to pay higher taxes may dependent on the fiscal autonomy of the locality. A higher fiscal autonomy should enforce such an argument. (Danielson et al. 1995 , Veisten et al. 2004 , or the proximity to the damaged area (Bulte et al. 2004 Finally, a TIME variable has been included. Franzen (2003, p. 297) argues that the general level of concern for the natural environment has globally increased in the last 50 years. This can also be observed by the rise in international environmental treaties, the number of national environmental ministries and the increase in international nongovernmental organizations. However, the preference to pay higher taxes in order to prevent environmental damage may be strongly connected to the environmental efforts made by the governments. If people are more satisfied with the environmental policy, they may believe that it is not necessary to pay additional taxes to reduce environmental damages. This may lead to a lower willingness to contribute. Moreover, some specific factors made people more sensitive to solving environmental problems. A good example was one of the most severe drought periods in Spain from 1992-1996. To cope with this drought, some rationing measures were put into practice, such as cuts in supply or reductions in water pressure. And, usually, the scarce quantity of water was aggravated by quality problems. This kind of environmental problems affects the population directly. They become aware of the necessity to intensify public environmental initiatives, which may have led to an increasing willingness to contribute for environmental protection in Spain, especially in the first half of the 90s.
Furthermore, as mentioned previously, individuals' environmental attitudes are also influenced by the current level of the tax burden. In Spain, an income tax reform in 1998 led to a reduction of the average tax rates by 2% from a static point of view and under a partial equilibrium context (Castañer et. al 2004) . Moreover, the disposable income of all taxpayers became on average 2.6% higher.
IV. EMPIRICAL RESULTS
We will use an ordered probit model to analyze the ranking information of the scaled dependent variable. We also estimate weighted ordered probit models to correct the samples and thus to get a reflection of the national distribution. As we pool several years and data sets together we have integrated an additional weighting variable
(weighted var 1). The original weight variable was multiplied by a constant to get an equal number of weighted observations (around 1500) for each survey (weighted var 2).
The data sets provide the weighting variables. To measure the quantitative effect of a variable on environmental values, the marginal effects are calculated, as the equation has a nonlinear form. The marginal effect indicates the change in the percentage of citizens (or the probability of) having a specific environmental level value, when the independent variable increases by one unit. For simplicity, in all estimations the marginal effects are only presented for the highest value. Furthermore, "I don't know" answers and missing values were omitted in all estimations.
This section reports two groups of estimation results. Table 3 sequentially.
In line with our prediction, we observe a negative correlation between age and environmental attitudes. In almost all estimations the coefficient is statistically significant. Female report a higher preference to contribute than men. The coefficient is statistically not significant in the non-weighted estimations, but significant in the first weighted estimations in Table 2 and 3. Estimation 2 indicates that being female rather than male increases the probability of a person to strongly agree to increase taxes to prevent environmental damage by 1.5 percentage points. Interestingly, the coefficient is not statistically significant anymore after controlling for the economic situations of the respondents.
A positive relationship between formal education and environmental attitudes can be observed. However, the coefficient loses its significance when the second weighting variable is used, 2SLS is run and the economic situation of the individuals is included. Informal education has a much stronger impact on individuals' environmental attitudes. One of the key findings in this study is the fact that political interest is highly correlated with the preferences to contribute. An increase in the level of discussing politics by one unit increases the share of subjects reporting the highest willingness to contribute between 2.5 and 2.9 percentage points. This result is confirmed when using A higher level of national pride is also correlated with a higher preferences towards environmental protection, although the coefficient loses its significance in the last three estimations in Table 3 . However, the lack of significance may be driven by a significantly lower number of observations. The GEOGRAPHIC GROUP variable shows that people in the reference group (locality or town) have the lowest preference to contribute (all coefficients have a positive sign). On the other hand, the group world as a whole shows the strongest difference to the reference group and the highest preference for environmental protection, being statistically significant in almost all estimations with marginal effects between 2.6 and 3.8 percentage points. The factor TOWN SIZE shows some interesting implications. People living in a town with less than 2'000 inhabitants have the lowest value. The highest preference can be found in the town size 50'000-100'000. On the other hand, individuals living in a town with 500'000 and more inhabitants show lower values, closer to those from towns with 5-10'000 inhabitants.
The relationship is not entirely linear. The high level of environmental attitudes in town sizes of 50'000-100'000 may be due to their not being big enough to induce a strong free-riding mentality in the anonymous city, but big enough to be able to implement strong and active environmental programs. All in all, regions with negative coefficients in the estimations have relatively higher levels of environmental protection expenditures per km 2 (except the Cantabria Region). In this case, the argument can be similar to the time-factor explanation. The higher the expenditures, the higher citizens' satisfaction with public policies in matters of environmental protection, which leads to a decrease in the preference to pay higher taxes for that "public good". The regional income level can be an additional argument to explain the negative coefficients of some Autonomous Communities (CCAA).
Communities like Baleares, Comunidad Valenciana or Cataluña are characterized by high GDP per capita levels. This might reflect a trade-off between economic activity and preferences for protecting the environment. In general, if people perceive the environmental damages more closely, they will be willing to pay more money in order to improve the quality of the environment. As discussed in Section II, a good example for this was one of the most severe drought periods in the first half of the nineties (1992) (1993) (1994) (1995) (1996) . Additionally, the tax burden has not increased between 1995 and 1999/2000. Thus, the development of the tax burden is not a valid argument to explain the decrease of environmental attitudes.
Furthermore, the situation at the end of the 90s does not allow to speak of a real "green" tax reform in Spain. Although having good administrative conditions to implement environmental taxation, the Spanish fiscal system has not included taxes on emissions, and sometimes, environmental taxes are poorly designed and rather used to get additional revenues than to really handle existing environmental problems (Gago and Labandeira 1999) . Thus, environmental taxes are not significantly higher in 1999/2000 compared to the other years in the analysis. 0.000 0.000 0.000 0.000 0.000 Dependent variable: environmental morality on a four point scale. *,** and *** denote significance at the 10%, 5% and 1% level. Marginal effect = highest environmental value score (3). A dummy variable has been added in the estimations to differentiate between EVS and WVS. Equation 9 and 10 covers only World Values Survey data. The used proxies on the economic situation were not available in the EVS 1999 data set.
The results obtained can help to design environmental policies in Spain. The most effective degree of decentralization to achieve specific environmental objectives remains a controversial topic. On the one hand side, regional differences are a significant argument to justify a decentralization process in this context. In fact, Spanish regions have obtained more environmental competences in the last few years. However, for some environmental policies in the European Union we observe the trend towards centralization 23 . In this respect, it could be adequate to propose some kind of mixed policy, in order not to induce welfare losses in some Spanish regions, and thus to take into account regional differences. A decentralized policy in the Spanish regions, which takes into account European objectives, could be a possible strategy.
IV. CONCLUSIONS
Since the 1970s, the number of studies investigating environmental preferences has been growing. However, we still lack papers analyzing a country and its regions or its development over time. Furthermore, it is a promising line to search empirically for factors neglected in previous studies. This paper aims therefore at reducing such between regions. Furthermore, we find big differences between the first half (strong increase of the environmental attitudes) and the second half of the 90s (strong decrease).
A possible reason for regional differences and the development over time is a higher satisfaction with the environmental policy, which may lead to the belief that paying additional taxes is not necessary to reduce environmental damages.
Compared to many previous studies, we present in this paper a richer set of independent variables to better isolate the impact of a specific variable on individuals' environmental attitudes. The results obtained from commonly used variables such as age, gender, formal education, and income are in line with the tendencies reported in the literature. This paper as a novelty shows the relevance of further variables neglected beforehand, such as political interest and social capital. These variables have a strong impact on the environmental attitudes. All three proxies for political interest have a statistically significant positive impact on individuals' attitude to pay higher taxes, with high marginal effects. The rapid growth of the social capital literature inspired our efforts to check the importance of these variables on the environmental attitudes.
Generalized trust, which can be seen as one of the key variables of societies' social capital has also a strong impact on the environmental preferences. Not surprisingly, being in a member of a voluntary environmental organization has also a positive impact on environmental attitudes. As the causality is not clear, an instrumental approach has been chosen. We find robust and consistent results.
All in all, investigating citizens' environmental preferences underlines the importance of investigating a rich set of theories to fully understand what influences their willingness to contribute to the environmental protection. Understanding what shapes environmental attitudes still remains a fruitful field for further research.
